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Abstract
The purpose of this study was to examine whether teaching growth mindset, that

intelligence is malleable and can be increased through persistence and effort, had
an impact on students' perception of their abilities in mathematics. The

participants were 23 fifth grade students in the Midwest. In this qualitative study,
data was collected through surveys, self-assessments, reflection journals and

direct participant observation. Four major themes emerged: I ) relationships and
trust; 2) increased willingness to take risks; 3) asking questions; and 4) puzzles
and problem solving. Improved relationships and increased trust were

foundational to other changes, allowing the students confidence to self-advocate,
seek autonomy and take risks by extending themselves and growing through

learning, challenging and pushing themselves and others. Teachers can learn a lot
about students through survey data but it should be only one of several tools they
use to know their students. Teaching that intelligence is malleable may also be

useful but greater value comes from forming strong relationships with students
and building trust with all. Pseudonyms used throughout to protect the privacy

participants.
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The Effects of Teaching a Growth Mindset Unit on a Teaching Practice and

Fifth Grade Students' Perceptions of their Abilities in Math

Introduction
The Thursday before Labor Day is my school's Meet the Teacher night. It
is the first time in months

I have worn "grown-up clothes," and I'm trying to

disguise my discomfort. My shoes squeak as I rush from one end of my classroom
to the other to prepare to greet my new class of students and their parents. The

first family shows up five minutes before the scheduled start. The parents
apologize, their son has soccer practice and so they had to come a little early. I
introduce myself as Sra. Sybrant to rny first student of the year and ask him in
Spanish how his summer has been.

"Bien," he replies, blinking.
I follow up with, "4Has estado practicando E,spaiiol?" (Have you been
practicing Spanish?) My school is a Spanish immersion school. For most of my
students Spanish is a learned language and

it is not spoken at home.

"No mucho," he says, nervously.
o'That's

okay, we'll be practicing a lot soon enough." I switch to English

to try and put him at ease. I ask about his favorite subjects. He likes science.

"Do you like math?"
"Yeah, kind of," the boy answers.

"Hello, Sra. Sybrant, I'm Jackson's father. My son's good at math, better
than his younger brother but it just comes naturally to hirrr. He's never had to

work that hard at it. I wish our youngest were more like hirn in that respect, but to
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tell you the truth, I don't know where he gets it, His mother can hardly balance
the checkbook and I don't know, I guess I liked math when I was his age but 8th
grade algebra, man that class got me. I hear you do algebra in 5th grade now? I

don't get that. You really think kids his age can handle that kind of stuff?"
I did my best to keep the smile on my face, "Yes, we do, and actually
algebraic thinking is taught from kindergarten and into high school. In
kindergarten it might not look like what you think of when you think of algebra
but the kids are learning about patterns: identifuing, creating and extending them.

In fourth grade math class your son learned about working with number sentences

with unknowns and then he and his classmates used various strategies to find

a

value to make the number sentence true. This year we'll be building on that and

doing more with interpreting equations and inequalities that involve variables."
"Huh, sounds like fun," his dad said.

I told this first student of mine that he could select any desk he wanted and
showed him to the nametag supplies. He and his father filled his desk with brand

new notebooks, pencils and other items from the fifth grade supply list. By this

time my second and third students were coming in the door. Smiles lit their faces
when they saw the class list and read the farniliar names of friends. Excitement
ran high when they fbund out I didn't assign seats. I told skeptical parents that the
sell'-selection of seats lasted as long as the students could show me the spot they
chose was a place they were able to learn and work effectively without too much

distraction.
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Most all of my students arrived within the first twenty minutes of the twohour Meet the Teacher session. I tried to ask all the students what they were

looking forward to and what classes they liked best.

"You like math? I love that class, we're going to have a lot of fun!" I
beamed.

"Your favorite class is reading? That's one of my favorites too!" I
answered with enthusiasm. "What books did you read over the summer?"
Parents were curious about my background. Most of them knew I was

relatively new to the school and wondered where I had been before the immersion
school and where I had learned Spanish. I told the parents a little bit about the

winding path I took to teaching, and the years I lived in South America where
learned and improved my Spanish.

I

I said that teaching had always been a dream

of mine that sinrply took a little longer to realize and that I hoped to share with
my students that by working towards their hopes and dreams they too could make
them into a reality.

Many parents were quick to tell me about their child's strengths and
weakness.

A mother told me of her son's natural leadership abilities and he has

held true to that in the many months since that evening in early Septernber.

Another parent told me how hopelessly disorganized her son was. I optimistically
said that perhaps that was something we could work on together that year. Her
son was standing right next to us and she snorted and said, "Good luck with that!"

I was disappointed that she said that in front of hirn. Wasn't it worth a shot?
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I was equally disappointed and surprised that just about everyone who
walked in the door not only had decided how well or poorly their child (or they
themselves) would do in math that year but that it was important to inform me, the
teacher about it. Without prompting, someone in nearly every party told me their

feelings about math and whether they were good or bad at it. Black or white, no
shades of gray that

I recall. I remained positive and to those who were

enthusiastic about math, I shared in their sentiment and told them to be prepared

for lots of learning and fun. For those who were coming in with a negative
attitude about math - whether that was the student telling me they didn't like or

weren't good at math or the parent saying that about their child - I asked them to

just wait and see. Give me a chance to show them math can be different from
what they expect - and interesting!

As the crowd was thinning out two rambunctious boys pushed through the
door followed by a young woman with long blond hair and glasses who looked

like she'd had a long day. I knew the boys to be brothers, one only a year older
than the other. The older one's name is Brien and he was going to be in my class.

I knew Brien by reputation, he had a lot of office discipline referrals the year
before. When I first saw my class list over the summer his naffre was one of the

few I recognized and I felt apprehensive.
The boys were practically pogo-ing around my room with excitement. The
young woman did not even glance at me, she was watching the older boy. I

wasn't sure at first who she was, I thought maybe a babysitter or aunt because of
how youthful she appeared. The boys were looking at things, picking them up,

THE EFFECTS OF TEACHING A GROWTH

MINDSET

5

opening desks, pulling out things others had placed inside. I felt a little thrown

off, when previous groups of students and their parents or family members had
come in they looked to me to find out what to do, but these three came and were

perfectly content ignoring me and exploring on their own. Not that I minded that
much when it came to my classroom things, but I felt protective of the school
supplies of the other students and the desks they had scouted out.

"So, you can choose where you sit to start out the year. There are a few
Ieft. If you see a nametag already on the desk you know it has already been taken.

If you brought any supplies you may

leave them inside the desk you choose. I

have name tags, a Sharpie and clear tape for you to make a label for your desk."

Brien looked at the couple of desks that were available and said he didn't
want to sit in either one of them because he didn't like the students sitting nearby.
He started moving an empty desk when the young woman intervened.

"Brien, stop that, what are you doing?" She asked.
"Moving this desk, rrrom! I don't want to sit by those people. I want to sit
by rny friends."

"Hmm, we already have four people in this group and these students made
the choice to sit next to each other. I don't want to break up this group because I

don't want these guys to come in on Tuesday and think I changed the seating
around and that I wasn't being fair to them," I explained, trying to reason with

Brien. My attempt rnade no irnpact. The desk moving continued. I didn't push.

"Brien, take your things and put them in your desk!" The woman, who

I

now knew to be the boys' mother, was holding a paper bag brimming with school
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supplies out in one hand and trying to answer a ringing cellphone in her other
hand. Brien grabbed the bag and started putting things in the desk he had
repositioned to a location more to his liking.

Brien demanded of me, "Are you going to teach us math? I hate math!"
o'Yes,

I am and I love math. I hope I can help you see that math is actually

pretty cool. I don't know what you don't like about it, but it is not all about
calculations. To me it is about patterns and..."

"l don't care,l hate it and I'm not doing it!"
Meanwhile, Brien's younger brother was playing with an old wooden
chalkboard compass an aunt had given me when I became a teacher. It had a
rubber tip on one end to hold steady against a surface, presumably a chalkboard,
and the other end could

fit a stick of chalk. I'd clumsily gotten it to work by

strapping a dry erase marker to the end where the chalk was supposed to go. My
SmartBoard could make circles in seconds far better than this old compass ever
did, yet it was still a treasure to me for sentimental reasons. I explained to Brien's
brother what it was for and showed him a smaller version with a pencil in it and
helped him make a circle on a piece of scratch paper. Brien noticed we were

doing something and came over to see what it was. He grabbed the compass out
of his brother's hand and demanded I show hirn how to use it. I told him that we
might use the compass in geometry to draw circles. I wasn't quick enough in
showing Brien how to use the cornpass. He took it over to a table and started
drawing shaky circles all over any paper he could frnd. I stopped hirn when the
circles lefi the paper and started going onto other surfaces.
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His mother came back into the room when she was done with her phone
call. She told me Brien was a handful and that she didn't know what to do with
him. She called to the boys and the three of them left.

After Meet the Teacher night was done I reflected on the students and
their families I had met. I felt more energized and enthusiastic about the school

yeffthan I had at the beginning of the evening. There was a thought that nagged
at me, and that was about all the preconceived ideas so many people had about

their abilities in math. No parent came in and told me, "Sra. Sybrant, my child is
bad at reading. They always have been and I expect them to always be bad at

reading. Heck, I can barely read a restaurant menu when we go out to eat." Why
do they do that with math? Certainly some parents told me their concerns about

their child's reading, but with the expectation that their reading could and would
improve with effort and practice. Some students admitted to not liking to read

a

lot but could still identifo at least a couple of genres they enjoyed, a favorite
author or two or series of books they enjoyed. No one flat out said they hated
reading. But they did with math.

Growth Mindset
I first heard of Carol Dweck's rnindset work during student teaching when
talking with my cooperating teacher about the kinds of praise to give to students
that may lead to continued effort. Since then I have attended several meetings and
prof-essional developrnent workshops that have ernphasized the need to develop

growth mindset in students. Having a growth mindset means you believe
intelligence is malleable and can be grown or developed through effort. A fixed

a
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mindset means you believe intelligence is limited and that poor performance on
an assignment or test is due to a personal deficit rather than a lack of effort

(Dweck, 2006).
"Mindsets are an important part of your personality, but you can change
them. Just by knowing about two mindsets, you can start thinking and reacting in
new ways," (Dweck, 2006, p. 46).By listening to the comments my students or

their parents made to me, it appeared that many had already made up their mind
about how well the students would perform in math during that school year

leading me to the conclusion that many of my students had a fixed mindset. I
wondered about where the mindset came from. Did previous praise for being
smart cause thern to stop taking risks? Could I teach my class about the two

different mindsets, educate them about the benefits of having a growth mindset
and lead thern to assume a different mindset, one that would allow them to see the

benefits of effort and that failure is part of development rather than something to
be avoided at all costs?

Standardized Assessment Scores
Hearing what students had to say about their perceived abilities in math
concerned me deeply but I wasn't sure yet about how their attitudes would
translate into perforrnance. During workshop week, our school's principal shared
previous years' standardized test data for reading and math and the downward
slope of the line representing three years of math performance of the previous

year's fifih grade students was disheartening.
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The students in fifth grade at my school during the 2015-16 school year

took the MCA-IlI Math assessment in spring of their fourth grade year (2014-15)
and 14.0o/o of them scored in the proficient range. That same testing cycle (spring

2015), that class of fifth graders were assessed at only 56.0% proficient. I knew
that the two groups were two different classes of students but as one of the five

fifth grade teachers and one of the three who teach math, it was difficult for me to
look at an 18% drop in math proficiency from one grade to the next and feel
anything but a deep disappointment. I went back ayear to see the level

proficiency of the 2014 class of foumh graders. They were
math. Why did the previous year's class test at
end of fourth grade and then

17

of

.8% proficient in

ll .B% proficient

in math at the

only 56% proficient in math at the end of fifth grade?

I knew there were many possibilities but such a steep decline warranted
examination.

I chose to compare grade level data to the district and state averages. In
2015, the school's grades three to five each had a higher rate of proficiency on the

MCA-lll Math test than the district

average. Grades three and four rates

of

proficiency were higher than that of the state average but lower than the district
average by 3.1%. Figure 1 compares the school's

MCA-lll math test proficiency

by grade level to the consolidated results of the district's l1 elementary schools
and students across the state.
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Figure 1. Line graph comparing the school's MCA-lll math test proficiency by
grade level to the consolidated results of the district's l

l elernentary schools

and

students across the state. Adapted from Minnesota Report Card. Copyright 2015

by the Minnesota Department of Education.

Purpose of this Study
The purpose of this study is to examine whether teaching a unit on growth
mindset had an impact on my fifth grade students'perception of their abilities in
mathematics. The questions I sought to answer were:

l.

Before teaching the unit about growth mindset, did the students have

a

growth or fixed mindset when it came to mathernatics?

2. After teaching the unit about growth mindset, did the students' mindset
about their abilities in mathematics shift to a more growth mindset?

3.

If so, how could a growth mindset education
upper elementary setting?

be implernented into an
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At the time of this study I determined that examining whether any change
in mindset had a corresponding change in standardized test scores was out of
scope. However, there is potential value in seeking to answer this question more

deeply in a future study.

Importance of this Study
This information will be of value to any teacher who would want to gain
better insight into what students think about their abilities in math. I believe that

my students'abilities are without limit and one of the many challenges that
teachers sometimes face is getting students to see their great potential that may be

to them cloudy and indistinct but to us is towering and powerful. Knowledge

of

my students'perceptions of their abilities is valuable inforrnation that will help
guide my instruction and better reach each student. If teaching about growth
mindset compared to fixed rnindset and the benefits of having a growth mindset
can shift more students to having a growth mindset, where students are

willing to

put in more effort and persist despite challenges and failure, then I will consider
teaching growth mindset to be valuable to my practice. This information here will
also be valuable to other teachers who have wondered whether growth mindset

teaching can have an impact on the attitudes their students have about their

abilities in mathematics.

Definition of Terms

.

Working Memory: An active cognitive process that allows one to
temporarily hold in his or her rnind multiple pieces of infbrmation in order
to execute verbal and nonverbal tasks and rnakes the various pieces of

ary.
AugsDurg L;oilogfl LJut
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information available for further processing. Working memory is not the
same as short-term memory.

.

Growth Mindset: Knowing that intelligence is a malleable quality that
can be grown through effort. People who have a growth mindset tend to

view an undesired outcome as a result of

a temporary lack

of effort rather

than a reflection of a fixed character trait or believe that they can improve
through hard work.

.

Mastery or Learning Orientation: A classroom environment that
emphasizes the importance of learning and understanding over

memorization right before a test to ensure a good score. Teachers promote
learning content over competing for grades, they show that being unsure,

making mistakes and learning from mistakes are a necessary part of the
natural process of learning.

.

Fixed Mindset: Having the belief that intelligence is a flxed trait. When
an individual with a fixed mindset fails that person thinks

it is a ref-lection

of who they are as a person and because of this vulnerability is less likely
to take risks in class and more likely to show a helpless response. Students

with a fixed mindset show more negative self-judgments, rate their
perfbrmance lower, and demonstrate less persistence after setbacks.

.

Performance Orientation: An environment that emphasizes cornpetition
and grades over learning and understanding content. Str-rdents rnay be

urged to memorize formulas and abstract concepts rather than taking tirne

to understand concrete and representational forms flrst. In an environment
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that has a performance orientation, students take fewer risks and are more

likely to show

a helpless response.
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Literature Review
This literature review focuses on math anxiety, student attitudes and
achievement in math, and mastery versus performance orientation. I chose to
focus my literature review on these areas because I sought to investigate existing
research on student perceptions of their abilities in mathematics and the link,
any, to student attitude about the domain. I was interested in learning

if

if previous

studies had shown that teaching growth mindset had an impact on student

perception of their abilities mathematics and what other factors played a role in
the shaping this perception.

Math Anxiety
For decades researchers have studied math anxiety and its root causes

(Ashcraft,2002; Cash, Ghee, & Khoury,2008; Hembree, 1990; Hilton, l97B;
Jain, 2009; Klinger,20llb; Ma & Xu, 2004; McCoy,2005, Ocak & Yamag,
2013). Many of the same researchers found that math anxiety is persistent and can
be

difficult to treat (Hernbree, 1990; Jain, 2009; Klinger, 2011b; Ma & Xu, 2004).

Math anxiety is defined as a combination of feelings of tension, fear and
apprehension that one feels about math and can have a number of negative
consequences including lower grades, poor performance on achievement tests,

negative attitudes about math, negative self-perceptions about rnath abilities, and
avoidance of math (Ashcraf\,2002; Hembree, 1990). When exarnining the factors
that result in poor perfbrmance on achievement tests, researchers found that
students with rnath anxiety frequently rush through arithmetic rather than taking

theirtime resulting in greater numbers of errors, which is rnerely one of the
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factors that brings to question the accuracy of math assessment tests, particularly
those given online, in fact, the presence of math anxiety is a predictor

of

achievement (Ashcraft, 2002; Ocak & YamaE,20l3). Various tasks place

different demands on working memory for students who experience math anxiety.
For this reason, subtraction exercises that involved place-value carrying can take
much longer for a student with math anxiety (Ashcraft,2002).
Students who have math anxiety or do not believe they can be successful

in math often may show a helpless response in math class. A common
characteristic of math anxiety is math avoidance: they skip homework, may turn

in a blank test, avoid seeking help and avoid trying new things or seeking
challenge (Howard & Whitaker,20l l;Kamin

& Dweck, 1999). Sometimes math

avoidance is a reaction to the student perceiving a greater emphasis on relative

ability and competition in the class where asking for help could be seen as a
compromise of their self-worth (Turner, Midgley, Meyer, Gheen, Anderman,
Kang, & Patrick, 2002).
Beyond primary and rniddle school, students with math anxiety avoid
rnath and take fewer math classes as electives in high school and college; this can
have a lif-elong effect limiting the career opportunities in science, math and other

fields (Hembree, 1990). When looking at college majors, students rnajoring in
elementary education had by far the highest levels of math anxiety (Hembree,
1990). Students who say they hate math and have persistent negative attitudes
about the subject area often say they can't do it and never have been able to. Their

attitude is a reflection of math anxiety and efforts to avoid math. They do not
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realize how deeply rooted their ideas are and the instructor's frrst challenge is to
get the adult student to see that while at one time their negative views may have
been true, change is possible and the student can try to move forward with a

different attitude about their abilities (Klinger, 201 1b).
In order to prevent math anxiety in the first place, we first need to know its
causes. Since the term first entered into the vocabularies of math educators in the
1970s, academics have been attempting to find what causes math anxiety (Hilton,
1978). One would think that with over forty years of work done by thousands

of

dedicated educators, researchers, and academics committed to the cause, we

would have an answer. Math anxiety is complex and challenging to resolve, not
unlike proving a difficult

theore

357 years after the theorem was first

conjectured, Sir Andrew John Wiles was the first to successfully prove Fermat's
Last Theorem (Faltings, 1995; Wiles, 1994).
There are three competing models that consider the relationship between
mathematics achievement and math anxiety: high mathematics anxiety causes low
mathematics achievement, Iow math achievement causes high mathematic anxiety
and a model that mathematics anxiety and achievement are mutually related (Ma

& Xu,

2004).

Low mathematics achievement is one of the causes of high rnathematics
anxiety for boys in middle and high school (Ma & Xu, 2004). For both boys and
girls math anxiety sets in around eighth grade and once it does so, it tends to
remain consistent if untreated (Ma & Xu,2004). However, girls tend to
experience more math anxiety than boys and their rnath anxiety tends to be
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longer-lasting (Cash et a1.,2008; Hembree, 1990; Ma & Xu,2004). In fact for this
reason, Ma and Xu (2004) recommend that rather than attempting to treat math

anxiety in girls, it is best to prevent it from happening in the first place (Ma & Xu,
2004). One way to prevent math anxiety reducing math avoidance in the
classroom is teachers creating an environment where skills mastery is clearly the
goal rather than perfbrmance on tests or grades (Turner et al., 2002).
Strategies to reduce math anxiety are needed because they have a positive

irnpact on how the student perceives his or her abilities in math, further reducing
math anxiety (Jain, 2009). Motivation can be an effective strategy because it helps
mediate the balance between learning and anxiety. Motivation can help push the
learner towards greater self-efficacy and reduced math anxiety (Jain, 2009). While
math anxiety can be complex and difficult to treat, fortunately there are a number

of forms of treatment and students have shown consistently to do better in math
after treatment for math anxiety (Hembree, 1990).
The understanding that math anxiety is prevalent, challenging to treat, and
can persist for many years, caused me to reflect on the students in my class. Brien

certainly exhibited signs early on of math anxiety when he proclaimed that he
hated math. Conversations with other students and their parents on Meet the
Teacher Night led me to believe that others may have the same anxiety. Jain

(2009) found that the redr-rction of math anxiety had an irnpact on students'
perceptions of their abilities in math (Jain, 2009). What connection existed, if any,
between how a student feels about their abilities in math and their actual
achievernent?
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Student Attitudes and Achievement in Math
In the late 1970s, Parsons, Adler, &.Kaczala (1982) developed

a

questionnaire for students and their parents that they used to study parental
influences in terms of the socialization of attitudes about achievement and found
that not only did parents of daughters believe that girls had to work harder to be
successful in rnath than parents of sons but also that parent's perceptions of their
children's aptitude varied by gender despite actual performance (Parsons, Adler,

&.Kaczala, l9B2). In that same year, a study was published showing that the
relationship between attitudes and achievement were stronger in boys than in girls

(Schofield, 1982). Nearly a decade later, Tocci and Engelhard (1991) published
their findings that achievement, parental support, and gender were predictors of
attitude toward mathematics (Tocci

& Engelhard,

1991), so for girls who were

expected to work harder than boys in math and whose parents perceived that

aptitude was based on their gender, it is not a surprise that the relationship
between attitude and achievement is weaker.
Since the early 1990s a number of studies have looked at the role gender

plays in math anxiety and math achievement. Nguyen, Hsieh, and Allen (2006)
con'lpared student attitudes using web-based practice and assessment or traditional
paper and pencil practice and assessment. Their findings showed that while girls
had stronger opinions that the instant scores and feedback offbred by a web-based

program helped them improve, overall girls did not gain as much confidence as

white males did when practicing math using the same web-based program
(Nguyen, Hsieh &, Allen, 2006). This supports the earlier results that girls more
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frequently experience negative f-eelings about math and tend to suffer math
anxiety that is remains stable over a longer period of time. In other words, once
math anxiety sets in for girls, it is less likely to go away (Cash et al., 2008;
Hembree, 1990; Ma & Xu, 2004).

McCoy (2005) studied demographic and personal variables on
achievement in algebra in eighth grade students and found no significant gender
differences in algebra achievement (McCoy, 2005). Her study included a

relatively small population of only 107 participants and although she didn't

identify gender differences, she did find that race, ethnicity, and socioeconomic
status had an effect on achievement scores (McCoy, 2005).
Gender, race? ethnicity and socioeconomic status can affect student

attitude and achievement in mathematics. Another way of exarnining how an

individual's attitude about and achievement in math may evolve over time is to
consider the stages of development - to view one's mathematics education as a

journey from early education through college.
Davis, Gabelman, and Wingfield (201

l)

studied low-income African

American first grade students' understanding of teacher closeness and influence in
part to learn if there was a relationship with motivation to engage in mathematics.

They found that in early elementary grades, young children feel their teacher is

influential when they trust and view their teacher as a role model. The students
feel close to teachers who let thenr do fun activities, treat them with kindness and
respect and help them. These youngest students connect approval feedback to
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closeness with their teacher and which leads them to perceiving themselves as

smart (Davis, Gabelman, &.Wingfield, 201 1).
Fairness is important to students and they may have a different

interpretation of what the word "fairness" means than their teacher does,
especially if the student experiences limited resources at home. Teachers need to
be aware how their own actions may be perceived as unfair by their students.

Students' perceptions can have a strong effect on how or if the student feels close

to the teacher. Even at an early age students are able to pick up on relatively
subtle teacher behaviors and communications and use this information to assess
the quality of their relationship (Davis, Gabelman, & Wingfield, 201 1).

Throughout the elementary school years, students associate positive
emotional experience with being interested in something. As students progress
through rniddle school and later through high school, the student's autonomous
choice to engage in an activity or elective takes on increasing importance over

emotional experience (Frenzel, Dicke, Pekrun & Goetz,2012).
Transitions can be difficult and middle school can be one of the more
challenging transitions for many. As girls transition from elementary school to
rniddle school and then fiom middle school to high school any previous low
aclrievement in math is more likely to cause high math anxiety (Ma & Xu, 2004).
Eighth grade achievement seems to carry over from the later years of middle
school througlr high school and math anxiety for girls and boys take shape around
eighth grade, a negative turning point for many math students (Ma & Xu, 2004;

McCoy,2005).
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High school students have a thirst for knowledge and desire for
autonomous task choice that is stronger than younger students (Frenzel et al.,
2012). The thirst for knowledge could be leveraged as the motivating factor that
mediates learning and the student's anxiety. Students with math anxiety do not

perform as well as students in high school who do not have math anxiety. They
avoid math and take fewer math electives in high school and college which could

limit their employment opportunities (Ashcraft, 2002; Hembree, I 990).
Continuing on the educational path while examining student attitudes and
achievement, researchers have found that at the college level, African Americans
are underrepresented in science, technology, engineering, and mathematics

(STEM) fields (Freeman, Alston, & Winborne, 2008). The Learning Communities

for STEM Academic Achievement (LCSAA) initiative was formed as a strategy
to correct this underrepresentation (Freeman et al., 2008). Historically Black
colleges and universities participating in the initiative linked math and science
courses and established learning communities to engage and motivate students

through collaboration. Students in the linked courses had higher success rates in
precalculus, positive levels of motivation in STEM linked courses, and enhanced

rnotivation and attitudes about math and science in classes that adopted the
learning communities'educational approach in the linked courses. The authors of
the study, Freernan, Alston, and Winborne, (2008) suggest that learning
corrrrnunities may be considered culturally relevant pedagogy for African

Arnerican students throughout their education (Freeman et aI., 2008). GO-GIRL
was a program designed to help potentially talented seventh grade at-risk girls
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from low-income and minority groups gain an interest in mathematics. The
program was taught at a university and the student participants were paired with

minority science and engineering majors who would act as mentors. The
participants reported that they had greater confidence in their mathematics

abilities and that multiple factors played a role in their increased interest in
studying math and science (Reid & Roberts, 2006).
Preservice elementary education majors have the highest levels of math
anxiety when looking at all college majors and undergraduates preservice teachers
have low rates of math competence (Hembree, 1990;

Klinger,201la). While

some may feel this not to be the case, being "bad at math" is not a

life sentence.

Intervention and additional support through rernedial courses can help increase
competence and success in math

(Klinger,20l la). In order to move from past

failure to success, the student cannot be a passive learner but rather one that takes
action. This newly successful student must leam to become one who accepts
personal responsibility for learning and develops and uses strategies effectively.

Often students who became newly successful in math in adulthood talked about
the impoftance of motivation and how they experienced a positive turning point in

their belief in their ability to be a successful math student which resulted in a shift
in their attitude about math (Howard & Whitaker, 201

1).

At any age, interest is an important motivating factor. Students who are
interested in or see the usefulness of certain subject areas may be more willing to
take on challenges or desire to learn ffrore and improve (Bong, 2004). Teachers

who demonstrate high levels of interest through their knowledge and enthusiasm
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or expressions of interest may positively affect the interest of his or her students

just as teachers who are math averse may perpetuate their negative feelings about
the subject and demotivate students (Breen,201 1; Klinger,20l 1b). Teachers can
also have an impact on motivation and interest when they provide students a
reason for why what they are learning is of value, how it might be relevant to their

intrinsic goals and giving the students choice whenever possible about what to do
or how to do it (Lambert,20l4; Schweinle, Tumer & Meyer,2006; Turner et al.,

20A4. Environments that are more supportive of certain subjects such as science
or math for example, have a significant number of students who feel positive
about those subjects and perceive themselves to perform better (Cash et al., 2008).
Students who are math averse may not be ready to see the value of math,

particularly when the challenges in their math class are too great (Schweinle et al.,
2006) and popular approaches like constructivism may not work for these
students because of the multitude of layered characteristics that

limit their

success

in math. The learner characteristics can include "confusion, lack of cont'idence,
negative perceptions, lack of strategies, narrow focus, assessment-driven

motivation, and little or no appreciation of the concept of mathematics

as

language" (Klinger,,201 1b, p. 9).

Mastery versus Performance Orientation
Growth mindset is the belief that intelligence is a malleable quality, which
can be grown thror-rgh effort, and that ef'fort, not inherent ability, leads to

achievement and long-term success (Kamin & Dweck, 1999; Lee, 2009).

Learning with a growth mindset takes time, patience and failure and not everyone
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can reach the same outcomes but everyone with a growth mindset can improve

their abilities (Lee, 2009).
Teachers who seek a mastery orientation, or those who seek to build a

growth mindset in their students, emphasize the imporlance of learning and
understanding rather than memorizing right before a test. They show that being
unsure, making mistakes and learning from mistakes were necessary to learning
and part of the natural process and support autonomy

(Hilton, l91B; Schwienle

et

a1.,2006; Turner et al., 2002). Teachers can help students by explaining that
temporary confusion is a common part of learning and an important stepping
stone to greater understanding. Teachers can encourage additional practice by

offering extra credit for correcting errors on assignments and assessments
(Howard & Whitaker, 201 I ).
Students with a growth mindset showed greater rnotivation to be proactive

in their learning and felt they could be successful. They made use of available
resources, increased both their skills and confidence in their abilities, and are

more likely to show a mastery oriented response than being strictly oriented to
performance goals like grades. (Howard & Whitaker, 201 I ; Kamin & Dweck,
r

eee).

Key to encouraging growth mindset is praising effort over intelligence.
This type of praise puts focus on the process of doing the work and the
possibilities that will grow out of the student's eflbrts. If the outcome of their

work is not what the student desired then they may attribr"rte it to a temporary lack
of effort rather than a deficit they are powerless to change (Mueller & Dweck,
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1998). In a study done in a school where a principal launched an initiative to train
and have all teachers and staff use only growth mindset process praise with
students, students showed greater persistence and growth in math on an informal
assessment taken in classes where teachers praised students only

for effort and

persistence (Lambert, 201 4).
Students with a growth mindset engage in activities they enjoy and seek

rewarding challenges when the level of challenge is appropriate and as long as
teachers have lead explicit discussions about the benefits of persistence, hard

work and practice (Bong,2004; Davis et al., 2011; Howard & Whitaker,

20ll;

Lambert,2014; Schweinle et al., 2006).
In contrast to students with a growth mindset, students with a fixed
mindset show more negative self-judgrnents, rate their performance lower, are

willing to spend

less tirne problem solving in math and dernonstrate less

persistence after setbacks (Boaler, Wiliam,
1999; Mueller

& Brown, 2000; Karnin & Dweck,

& Dweck, 1998; Turner et al .,2002). When

students with a fixed

mindset fail they think it is a reflection of who they are as a person because they
see intelligence as a fixed trait (Kamin

& Dweck,

1999).

The type of f-eedback given to a child can lead them to having a view

of

intelligence as a fixed quality. Person f-eedback, or feedback that addresses
personal characteristics rather than task perfonnance, creates vulnerability and
can lead to a helpless response (Kamin

& Dweck, 1999; Mueller & Dweck,

1998). Feedback can influence mindset because when the person is the subject

of

praise or criticisnr ("you are so smart, you got all the questions right!"), the praise
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conveys contingent self-worth. You are good or worthy only when you get all the
answers correct. After receiving praise focused on the student as a person,
students in a study chose more performance-goal tasks which they perceived

would make them look smart rather than learning-goal tasks which they were told
would be more difficult (Kamin & Dweck, 1999).
When parents see failure as a detractor, they are focusing on their child's
performance or abilities rather than their child's process of learning. They may
experience anxiety when they perceive signs of their child failing. The more a
parent views their child's failure as negative, the more likely their reaction is

visible to the child and the child's concern about performance and grades will in
turn grow, potentially resulting in their belief that intelligence is a fixed quality.
The parent's view of and response to their child's failure may have a causal effect
on their child's growth or fixed mindset (Haimovitz &. Dweck, 2016).

Summary
The research shows girls experience more math anxiety than boys do and

in girls math anxiety is more stable through middle school and high school (Cash
et a1.,2008; Hembree, 1990; Ma

& Xu,2004). Minority

students benefit from

participating in programs where they are mentored by role models in STEM fields
(Freernan et al., 2008; Reid

& Roberts, 2006).

Motivation and interest are factors that can help treat math anxiety and
should be considered when planning all math lessons. Students need appropriate
levels of challenge, access to resources and enjoyable activities and feedback that
is about their process or eflbrt.
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Teachers need adequate support, training and resources (McCoy, 2005).
Teachers should not develop a fixed mindset about their students because they do

not know what the student can achieve no matter how much they have struggled

in the past (Lambert,2014). It is also important that teachers teach that mistakes
are part of the learning process and may help the learner gain a better

understanding of a new topic, strategy or skill.
Parents should find a way to accept occasional failure not as a reflection

of

their child as a person, but as an opportunity for learning and growth. Failure is
necessary, there is alway a chance to learn from mistakes.

Schools need to be staffed with qualified and trained teachers. Also,
leaders must understand that learning with a growth mindset takes time, patience
and failure. Schools that want to adopt a growth mindset must consider this and
be flexible with timing of topics and supportive of one another (Lee, 2009).
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Methodology
This study explored whether teaching a unit on having a growth mindset
had an impact on the attitudes

fifth grade students perceive of their own abilities

in mathematics.

Participants
The participants in the study were 23 fifth grade students ranging from ten

to eleven years of age. Fifteen of the students were male and eight were female.
Nineteen of the students were White, one was African American:, one was
Hispanic and two was biracial. One of the students in the class was an English
language learner receiving services once per week. No students were in the

Special Education program or had an IEP. With the exception of two students, all
had attended the same school since kindergarten; one student attended a school

out of state for a year and returned for fifth grade and the other was new to the
school.

The class that participated in the study was one of five fifth grade classes

in a K-5 Spanish immersion school. All core classes, including math, were taught
in Spanish and students were expected to respond in Spanish. Only one of the
participants was a native Spanish speaker, all the others spoke English as their

first language and came from English-speaking honres. The unit on growth
mindset was taught in English.

r

The participants in the study were my students. I knew a few of thern prior
to the beginning of the school year but I met most of thern and at least one family
member in September, just days before the beginning of the school year at Meet
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the Teacher night. I spent a little over six hours with them every day. I taught all
subjects in Spanish except for English Language Arts in Spanish, my second
language. With the exception of a rare schedule change I taught Math from 9:40
am

to 10:40 Monday through Friday. I taught the growth mindset lessons in the

afternoon. Because that was not a core class I had to be more flexible with the

timing but usually taught the lesson and activity around l:00 in the afternoon on
the days when I was able to

fit the tirne in. I spread five lessons out over about

four and a half weeks.

Environment
Founded in 1987, this public school was one of the first language

immersion schools in its state. The school now has an enrollment of around 750
students.

It is located in a relatively srnall suburban community with

a population

of about 20,000 residents within a fifteen minute drive of a major metropolitan
area in the midwestern United States. In total, the district is home to eleven

elementary schools and of those eleven,, three are magnet schools.

Admission to the immersion school is by kindergarten lottery. Students do
not need to apply to the lottery after kindergaften. The school allows new students

who are able to demonstrate grade level Spanish competency transferring from

a

different immersion school, if the student has a native Spanish speaker in his or
her family or if they have extensive Spanish background. This is how my one
non-native English speaking student came to be in my class this year. He was
assessed by our school's instructional coach before being admitted to the school.
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There are 132 seats available to incoming kindergarten students. Through
the lottery applicants are selected randomly by computer with a certain number
seats reserved

of

for students who qualify for the federal lunch subsidy. According

to the district's policy on magnet schools, the number of seats reserved for
applicants qualifying for the free or reduced price lunch is equal to the percentage

of students in the district who are eligible for free or reduced price lunch. This
policy was approved in January of 2012 and would not have affected the
applicants until the 2013-2014 school year.
There is an online tool the state Department of E,ducation makes available
to the public to find information about schools and districts across the state. It was
here I found demographic data to compare the Spanish immersion school to the

district as a whole. The percentage of White students is much greater at the
immersion school than in the district. Whereas one third of the district's student

population is Black, at the immersion school, only about one eighth of the
population is Black. There is also a difference in the number of students who

qualify for free or reduced price lunch. At the district level, the percentage is
double that of the level at the immersion school. However, the new policy went

into effect only a few years ago and the first class of students impacted is in third
grade as of the 2015-16 school year. Tirne

will tell if

the number of students

qualifying for free or reduced price lunch increases to the district percentage
rvithin the next several years. The demographics shown in Table I below reflect
data as of 20 I 5.

3t
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Student Demographics as of 2015

Race/Ethnicity

White, not of Hispanic origin

69%

4s%

Black, not of Hispanic origin

1

"rO/
tL/o

J

Hispanic

t4%

r3%

Asian/Pacific Islander

AO/
+,/o

B%

<loA

t%

'r Ao/
L+-/o

s2%

American Indian/Alaskan Native

.\ - i,/

J70

Federal Lunch Subsidy

Students qualifying for free or reduced price

lunch
I''lote. Adapted from Minnesota Report Card. Copyright 2015 by the Minnesota

Department of Education.

Materials
I used a number of difl'erent materials in my research. I designed a survey
that I gave to participants belore and after the growth rnindset unit (Appendix).
The survey inclurded a varrely of question types - short answer, Likert scale
answers, rnultiple choice and one question about ranking classes lrom favorite to
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I threw out the class ranking question because many students

misinterpreted the scale and ranked the classes from least to most favorite. I found
that overall I collected quite a lot of data and other survey questions led me to
understand if they generally liked or disliked math class. I divided the survey into

six sections:

l.

Temporary student number: Used in the study for tracking purposes

2.

Feelings about school: Questions in this section helped me gauge the
student's overall thoughts about school and classes. Much of this data was

ultimately thrown out because of the confusion described above. This did
not affect the analysis.

3. Questions about Math: The questions in this section asked if they like
math and about the student's level of interest in puzzles and mazes,

practicing basic math facts, challenges in math and learning new skills and
strategies in math.

4.

Mindset and Math: In this section I asked a series of questions about

if

there is a limit to one's abilities in math. I posed the questions in ways that
asked the students to think about themselves personally and people in
general.

5.

Problem Solving: I asked the students to identify the strategies they use
when problem solving in math and what kind of feelings they experience
when facing a difficult or challenging problem in rnath. On the postsurvey I asked a question about how long they would be willing to work
on a problem befbre giving up and why.
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You as a Math Student: I asked students to list what they identify as their
greatest strength and accomplishment in math. I also asked what they

hoped to learn before the end of the school year.

I wrote both the pre- and post-unit survey using Google Forms and sent it
to students through our class webpage. The survey was in English except for the
names of the classes that my students are more familiar with in Spanish. I tested a
beta version of the survey with adult friends and acquaintances but had the good

fortune of being visited by a friend and her daughter who is a fifth-grade student
at a different Spanish immersion school in the area. My friend's daughter kindly

took my survey with great diligence. It took her about a half hour to finish. As

a

result I shortened the survey and eliminated some of the short-answer questions.

Anyone with a link to my survey was able to view and answer the questions but
the results can only be accessed through my password protected account.

I used a variety of materials in teaching the growth mindset unit including
brief videos about the process of learning and handling failure available on
YouTube, mindset self-assessment tools, articles about neuroscience, poster paper
and student reflection journals.

Procedure
Each student accessed the pre-unit survey online between February 16- I B,

2016. Data was collected and stored electronically through Google Forms.
Because students used a temporary number for tracking purposes, there was
data collected that could be used by anyone other than me to identify student
responses to any particular student. As their teacher, the information they

r1o
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provided and some comments provided good insight for me that has helped me
differentiate and meet the needs of some students who haven't otherwise found
ways to communicate to me what they need,

During the unit I collected student self-assessments, copies of reflections
from the student reflection notebooks and the growth mindset posters made by the
students. I kept a research blog and a notebook where

I documented field notes.

The survey I administered after teaching the unit was almost identical to
the pre-unit survey.

I added

a question about persistence in problem solving that I

simply hadn't thought of earlier. The layout was somewhat different in the postunit survey. I do not have reason to believe the layout of the questions had any
effect on student responses. The post-unit survey was administered online on

April

5.

Data Analysis

I used grounded theory in my research and analysis process. "Grounded
theory begins with inductive data, invokes iterative strategies of going back and

torth between data and analysis, uses comparative methods, and keeps you
interacting and involved with your data and analysis" (Charmaz,20l4,p. l). I had
some experience with the iterative process Charmaz described when working with
data gathered by rny team in our professional learning community (PLC) cycles

where at least once a quarter we would evaluate data, set a goal, teach, assess,

collect more data, analyze, compare progress against our goal and repeat the
process.
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I collected my first set of data through my survey in late February. At that
time I wasn't looking at the data thinking about how it would change my teaching
practice. I thought that the teaching of the growth mindset unit would be the only
change. As I read through the data I noticed responses that were unexpected,

puzzling, a little confusing and at times enlightening. I read the responses line by
line, student by student and thus began my data analysis.
As I taught the lessons in the growth mindset unit the goal I had in mind
was to find time to

fit in one or two lessons per week before spring break, teach

each lesson with fidelity and try make sure

I gathered

a complete set

of

assignments from each student. The class was aware that the growth mindset unit
was not being graded and so some of the students didn't take

it

as seriously.

It

is

interesting to note that grades are a performance measure and a concern about
grades over learning is characteristic of a fixed mindset!

"A flash of insight or

instantaneous realization of analytic connections can happen any tirne during the
research process. Grounded theorists stop and write whenever ideas occur to

them" (Charmaz,2014,p. 17). I carefully continued to collect field notes.
In April I had students take the post-unit survey and I analyzed the postunit survey data and compared the results to the pre-unit along with some of the
data collected during the unit. I coded responses extensively in the pre- and posturnit survey.

Mills (2014) suggests that the action researcher start the process of
analysis by considering the big picture to see what themes emerge, (Mills, 2014).

I expanded the codes used for the survey analysis as I dove into the analysis of my
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a previous analysis

comparing survey results but now I looked at all the materials I had collected to
be able to complete more comprehensive qualitative analysis of the data to

identi$z themes.
The four themes I identified through my analysis are interrelated and grew
out of changes I made to my teaching practices. The first changes I made were in
direct response to what I read in the pre-unit survey. Other changes resulted from

what I learned about best practices in teaching through the process of conducting
the literature review, Around the same tirne I also had the opportunity to co-teach

with my school's instructional coach and receive additional training from a coach
from the math curriculum publisher.
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Findings
The purpose of this study was to examine whether teaching a unit on

growth mindset had an impact on my fifth grade students'perception of their
abilities in mathematics. The questions I sought to answer were:

1. Before teaching the unit about growth mindset, did the students have a
growth or fixed rnindset when it came to mathematics?

2. After teaching the unit about growth mindset, did the students' mindset
about their abilities in mathematics shift to a more growth mindset?

3.

If

so, how could a growth mindset education be implemented into an

upper elementary setting?

By seeking to answer each of the guiding questions, I analyzed data frorn
the pre- and post-unit surveys, student assignments and reflections, and my field
notes. Four interrelated themes emerged in this data analysis: increased

willingness to take risks; asking questions; puzzles and problem solving; and
stronger relationships and increased trust.

Risk Taking
Shortly after having the students take the pre-unit survey I launched the
growth rnindset unit by showing my class a short video that begins with a closeup shot on the face of a young woman who is talking about how she grew up
learning to never say "can't." She continues on to say that by not having that word
be part of her vocabulary she knew that anything was possible. Her dream was to
become a gymnast and despite an obstacle many people would consider far too
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great to overcome -- she was born with no legs -- she became a state champion

tumbler and pursued other sports.
About two thirds of my students are involved in at least one organized
sport and competitive sports are an important part of their lives. This video had a
strong impact on even the students who do not play sports. We had a brief class
discussion after viewing the video and I then posted this discussion question to
our class's web page, "What would you do if you knew you could not fail? What
keeps you from doing it now?" I required that students post a response before the
responses of other students became visible. I noticed that many students posted

multiple responses, a first tentative response and then a follow-up response that
was more detailed that they must have felt more confident about after reading

other responses from their classmates. A few examples:

"Ok I would get kinda scared I mean how would like you go through if
you couldn't fail it's kinda scary you pretty much fail your whole life -no
offense. Everybody fails once in a while and it's ok to always fail cause it's
a-part of your life. Don't worry sometimes you do fail A LOT!

-Lydia post # I

"And I would be a choreographer and

"l wouldn't

a singer." - Lydia post #2

not want to fhil because all of the heroes of the world have

failed in their life. So if I couldn't fail I couldn't fight even harder after I
did fail and I couldn't be a hero of the world because I didn't fight hard
enough fbr what I wanted. That's what keeps pushing me every day."
- Jack
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"I don't trust myself. Sometimes I just can't do it. I don't believe in the
brain in my head." -Jackson
Jackson's response was much more candid than I expected and I asked

him about it later when other students weren't around. He didn't know what else
to say. I told him I believe in him but he walked away I knew that it would take
more than my words to change the way he feels about himself.

Using the discussion board, I replied to each of the students who posted
response to my question. I encouraged them to

a

follow dreams and much of what

they wrote about was perfectly within reason at the right stage in their life:

applying for college scholarships or getting jobs in fields of their interest. Other
goals are attainable right now such as doing their best in school, or pursuing art,
music, or acting.
There were a few students like Jack who said that failure is a part of life
and that they wouldn't want to live a life that was without failure. One student
even pushed me to revise the question because a life without failure would be a

life without challenge. However, students who did not respond in the discussion
or responded in ways that indicated they had a general dislike or feelings

of

disease around taking risk by far outnumbered the few who answered like Jack.

In the third of five growth mindset lessons I gave students a rubric with
rows labeled, "Taking on challenges," "Learning from Mistakes," "Asking
Questions," Taking Risks," "Accepting Feedback and Criticism," "Practice," and
"Persistence." The coluffrns were labeled, "Fixed," "Mixed" and "Growth." A
statement describing how a person with a fixed, mixed, or growth mindset filled
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the boxes in each row. Students were instructed to circle one statement in each

row that describes them the best. This lesson was still fairly early in the unit and
many students marked 'oFixed" or "Mixed" mindset for asking questions and

taking risks. The statements in these sections read as follows:
Table 2
Sarnple Selection of Effective Effort Rubric

Mixed

Fixed

Asking
Questions

Growth

You do not ask

You might ask

You ask lots of

questions or ask for

questions about

questions

help if something is

something that you

yourself and others.

hard.

think you can do. If

You do whatever it

it's too hard though,

takes to make sure

you might give up.

that you

of

understand.

Taking Risks If something is too

You may be willing

You are willing to

hard you turn in

to try something

risk making

blank work or

hard, but not if you

mistakes. You'd

copied work,

if

anything at all. You

would rather not
learn something
than fail at it.

are doing

of others.

it in front

rather try and fail
than never try.
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Adapted from "E,ffective Effort Rubric" www.m indsetworks.com Copyri ght
2002-2015 Mindset Works, Inc.

I asked students to think about the habits of mind they could envision
changing that would help them have more of a groMh mindset. By that stage in
the unit we had established that having a growth mindset is a benefit. Each
student was then to write one specific change they would try in the coming week
on the back of their paper. Twenty rubrics were turned in and on 80% of those
students circled "Fixed" or

"Mixed" for "Asking Questions" and on 600/o, students

circled "Fixed" or "Mixed" for "Taking Risks."

I finished teaching the growth mindset unit just before spring break and
had students take the post-unit survey in early-April, the week after the break.

At

around the same tirne I had begun working with our school's instructional coach

in math and participated in training with a visiting trainer who works fbr the
publisher of our math cumiculum. Having the chance to ask questions about the
curriculum, observe lessons taught to my class by two different instructors was
very helpful for me. I not only observed the instructional coach but also planned

with her and co-taught several lessons with her. I saw the strategies she used to
engage more of the class in the lessons and realized that I had been allowing the
class to

fall into bad habits.
The instructional coach and I worked together for a few weeks and then

she moved on to other projects in the school.

I felt much more confldent by then

with my class that all students were engaged and participating. During one lesson
I recall overhearing Brien, a student who usually refused to do math unless it was

THE EFFECTS OF TEACHING A GROWTH

MINDSET

42

with me and me alone and it was not during math class, ask Jack for help on a
math exercise.

I noted other signs of risk taking happening in math class on a more
frequent basis in April and continuing through May. During math more students
were offering answers in class and explaining their thinking. I recall a moment
when a student wrote an incorrect answer on the SmartBoard and another student

wordlessly got up and corrected his answer and then said something supportive to
his classmate,

"l think you meant

to write that instead," rather than laughing or

making fun of the error.

It was not only during math class that I noticed students taking risks. Two
friends came to me to talk to me about how boys were bullying one of them. The

girl who was being bullied didn't want to talk about it but her friend, Lydia, knew
it was important to bring it to the attention of an adult so that the bullying would
stop. I assured the girls that they had done the right thing and that they were
demonstrating admirable qualities of bravery and friendship by talking with me. I
talked individually with the boys the girls had named and then worked with our

school's administrative intern who went through a restorative process with the
boys. Both the administrative intern and our principal had a serious conversation
about bullying with our class.

Asking Questions

At around the same time I first noted students beginning to take more risks
I also began noting that they were asking ffrore questions. My class is extremely
social and talkative and not fbr a ffroment should the reader think they are a quiet
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or reserved bunch. They simply were not a group that asked many math-related
questions prior to the growth mindset unit and the other changes that I
implemented to my teaching practice around the time I was teaching the unit.
Carter never asked me any questions about math until after the spring
conferences in March. Then one morning he came in with a question from his

homework. I recall he asked his question right when I was in the middle of doing
something else and I told him to wait but then as I turned away I realized Carter
never asked me a question so I called him back and asked him to tell me what his
question was.
Once I knew his question I said, "Okay, let me finish what I'm doing right

now. t will explain how to solve that one at 9:1 5 when the rest of the class is

working on their morning reflection. How does that sound?" That worked for
Carter.

Carter has since come in with questions from time to time and I am quick

to make time for him because I want to encourage his questions. I do the same for
all the students.
Claire is another student who has been coming to me with more questions.
Not only has she been asking questions but she has also been asking for extra
practice when she knows she needs it. She asked for more practice when we

worked on surface area of a rectangular prisrn. When she and I worked one on one

I noted that she and was confusing area with perimeter. This was a common
misconception that I found very difflcult to dispel fbr a number of students. We
flattened a lot of tissue boxes and other cafions to make nets of rectangular

THE EF'FE,CTS OF'TEACHING A GROWTH MINDSET

44

prisms, measured paper to show the surface area but I found that the perimeter
versus surface area confusion to persist for a handful of students. By asking

questions and requesting additional practice, Claire demonstrated self-advocacy,

risk taking and that she she saw value in learning. She finished the extra work
over the weekend and turned it in the following Monday.

By May, asking questions in any and all classes was commonplace. The
class had come a long way from asking no relevant questions to asking many
questions that helped enhance their learning.

Puzzles and Problem Solving

I am a proponent of math puzzles and begin introducing puzzles

"play" in math

as early as the

as

way to

first day of class. I teach students how to play

dominoes and we have a tournament in around Thanksgiving break. I have dozens

of sets of tangrams that I bring out in winter and challenge students to make
shapes

with them. The tangrams and dominoes sets remain available to students

when they want to play with them but usually the novelty wears off after a f-ew
weeks. Every now and then I pull the boxes out and set out new challenges to the
students and they are interested as long as

it is not o'math". I have at least three

chess sets that students frequently use during quiet time after recess.

Questions on the pre- and post-unit survey asked if students liked puzzles
and challenges. The question, "Do you like puzzles and games?" had students
respond on a five point Likert scale and the average response on the pre-unit

survey was already high at 4.43 but crept up another 2oA in the post-unit survey to

4.52.
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The first Rubik's cube made an appearance in my room around the end of
February. Slowly they started taking over. I'm no longer surprised to see a new
sort of cube or related three-dimension al puzzle come into my class every day.

During free time students get together to talk about algorithms for puzzle solving
or time each other. They celebrate new records together rather than try to out
compete one another. They bring in new and different challenging puzzles and
share them openly. The puzzles are spreading through other

fifth grade sections

as

well. I can't confirm that the trend started in my class but I have a high
concentration of puzzlers who have been actively working these three-

dimensionalpuzzles for about three months now. I have had to limit the puzzles
to certain times of day, temporarily taking possession for instance when students

try to smuggle the noisy puzzles into the second grade concert.
The increased interest in puzzles has carried over into greater persistence
and willingness to spend time problem solving in math class. I changed many

small practices this spring that have made a big impact overall to my teaching
practice in math. An example is a complicated multi-step math problem that I
taught in April at the end of the surface area and volume chapter. The exercise
described the rate of water flowing from a tap filling a vessel that was already

partially filled with water. The students were to determine how much water was in
the vessel after a certain amount of time.

I got as many students involved

as possible and we were

going to create

a

similar situation ourselves. Students were tasked with verifying the capacity of the
pitcher, turning on the water, monitoring time with a stopwatch, measuring
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volume of water, turning off the water at the appropriate time and of course
several students were helping support or provide quality control.

All took part in

calculating how much water would have flowed into the pitcher if we had let the
water continue to flow for different amounts of time at the same rate. Our last step
was to look at the information given in our example from the day before and
change the velocity of the water. Since the students had experienced firsthand

what that looked and felt like, they were able to envision how a change would

affect the outcome. Once we knew that, it was easy to add that amount to what we
already knew to be in the vessel in the example question. The exercise that was

baffling to the class the day before was a cinch that morning.
The chapter tests have challenging problem solving exercises at the end
that are scored separately from the rest of the exam. Those points can boost but
not take away from the student's test score. The students are always encouraged

to attempt these exercises but are not penalized for errors or not completing them.
In the surface area and volume test, more students attempted the "new or novel"
questions showing that they are more willing to both problem solve and take risks
on an exam.
Student responses from the pre- and post-unit surveys support the

observations I made in class that they were becoming more comfortable with
problern solving. The surveys included a section of questions asking about
strategies they use when problem solving and the feelings they experience when

encountering a problern solving task they are not certain about. The post-unit
survey reflected an increase in the numberof effective strategies such as "ask fbr
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help from a friend; ask for help from a parent or family member; think about it
and go back to

it later; ask for help from

a

teacher;just keep working on it; or

check my math book for an example" and fewer helpless responses such as giving
up or not believing they can do it. Positive feelings about problem solving
increased slightly in the post-unit survey and fewer students responded with

negative or ambivalent feelings.

Relationships and Increased Trust
The first three themes, increased willingness to take risks; asking
questions; and puzzles and problem solving centered on what the students were
doing, but the fourth theme involves the students and me and the evolution of our
relationships together.

I started the school year with 23 students but I felt like one of them, Brien,
demanded more than the other 22 of them combined. Brien has high math anxiety
and seeks attention in any way he can get it. He wanted to get kicked out of math
class most days, and Jackson, his closest friend was complicit with his

misbehavior.

If I separated the two of thern they would invariably find away back

to each other or they would loudly disrupt the class from whatever distance was
between thern. I knew a power struggle when I saw it and decided that I would

allow them to sit next to each other as long as they didn't disturb those around
them. I kept their desks close to mine and further away fiorn other students.

Brien's worst outbursts always happened in rnath class in the morning. If I
called for support fiom the office an educational assistant (EA) would escort

Brien out and he would come back sometime later, calmer but he would have
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missed the lesson. The benefit was that without Brien's frequent interrupting

(usually irrelevant or disrespectful comments) I could teach the lesson the way I
had intended and interact with the other 22 sludents in my class. What made me

feel terrible was that when Brien wasn't in math class he wasn't learning. Not that
he was learning when he was having a bad day in math anyway but sometimes I

thought a little bit was better than nothing at all.
Math class with Brien often made me feel exhausted, frustrated and
irritated. I tried to not show these emotions as much as possible. Over the course
of the year I rnet with the school's administrative intern, the principal, Brien's
teacher from last year and had multiple meetings with Brien and his mother. I

sought out advice from the EA I considered to be the most experienced when it
comes to handling

difficult behaviors in the building, the EA who took Brien on

his morning walks when he was acting out and was able to bring him back calm.
The EA talked to me about the importance of building a relationship and
establishing trust with Brien and how with him I might have to rebuild that

relationship with him every Monday morning.
I worked on building a relationship with Brien and I focused on that
relationship in the first part of the year because I saw behavior management to be
the biggest issue in my class and Brien was not responding to the traditional
behavior managernent protocol. My relationships with the other students suffered
and

I lost or missed important

chances to build their trust in fall and winter when I

was having power struggles with Brien.
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The pre-unit survey gave voice to my students' interests, needs, and
perspectives. Suddenly I saw Levi yelling at me from the printed results,
challenge I am bored usually math is fun! [sic]" Lauren wrote,

"I

"l

need

a

need help badly

with MATH!"
Dylan is a high-achieving student who takes his time on tests, is polite,
respectful and reserved. He is hesitant to answer questions in front of the class
and rarely takes on enrichment opportunities

willingly. His parents push him to do

so as often as they come up. In response to the question,

"What is the

accomplishment you're most proud of in math this school year?" Dylan wrote,

"l'm not proud about anything." Other
apathy, such as,

"l'm

of

good at [math facts], but it doesn't interest me," When

asked about his greatest strength:

the end of the year?

responses reflect similar feelings

"l

have no idea." What does he hope to learn by

"I don't care much."

After the pre-unit survey I knew I had to adjust my strategy with the class
because what I had been doing was not working. By then I had a behavior

contract in place with Brien that the administrative intern had helped draft. I knew
that consistency and fairness was important for all the students and so I started

shifting my fbcus off Brien and seeking to find balance with the whole class. I
designed a system to make math enrichment materials fbr Levi and other students

who wanted them or for whom the challenge was appropriate.

I began checking in more frequently with Lauren to make sure she was
understanding the content. Lauren experiences math anxiety in a quieter way than

Brien. I have had a number of conversations by phone and exchanged emails with

THE EFFECTS OF TEACHING A GROWTH

MINDSET

50

her mother about math. I showed her that Lauren is doing well on her daily work.
Recent test scores show that she is meeting or exceeding expectations in algebra
and geometry. What I discovered is that Lauren's anxiety stems from not

fully

understanding how to add and subtract mixed numbers. We covered this content

in November and have since moved on to other topics in math that Lauren has
shown proficiency. I realized that with Lauren it was imperative that I reinforce
that confusion is often a temporary but important step in the process of learning
and gaining a greater understanding.

When Susan, the instructional coach, began co-teaching with me in math,

it provided

a great

opportunity for me to have one on one time with a larger

number of students. I have an EA named Joan who comes and tutors students

during math for about 15 minutes each morning. She used to take the students she
worked with in the hall but I changed how she worked with students in the spring.

I asked Joan to stay in the classroom and work alongside the same students

she

had been working with but without removing them from the class. They wouldn't

miss any lesson time but would still benefit from Joan's additional support. I
found that teaching math with three adults in the room was a wonderful change
and

I loved having more time to work individually or with pairs of students.
Dylan's coilrments fiom the pre-unit survey kept coming to rny rnind. His

responses were like a puzzle I wanted to solve. Outwardly he was a nice kid who

everyone liked, fiiendships were not a problem for hirn. In fact, he said on the
survey that the only reason he liked school was having the chance to be with his

friends. He is a very talented young man but he is not motivated by academics and
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doesn't like when things are hard because it makes him "feel dumb" as he said on
the survey.

To close out the growth mindset unit I told the class my personal story
about how my mindset about math went frorn fixed to growth. I told them about

how math was very easy for me through high school. I didn't even have to try so I
never learned how to have to work hard in math when I was young. When I went

to college I started at a big university and took a calculus class with at least

a

couple hundred other students. I could hardly see or hear the professor and

of

course

I didn't make a good choice about where to sit. Also, since no one was

checking attendance I didn't go all the time. I failed calculus. Twice. I didn't take
another math class for around fifteen years when I came to the realization

I loved

math and that it was my dream to become a rnath teacher. The first math class I
had to take to start on my path to realizing this dream was calculus. Because
had been so long

it

I studied hard. t had to learn how to be the best math student

possible. I did my homework as soon as I got home every day. Usually the

homework took me hours to finish and often it made me cry. I told my class all of
this and it is all true. I went to every class, sat in the middle of the second row,
rnet with the professor outside of class when

I didn't understand something,

asked

questions, did all of my hornework and checked incorrect answers. I got a good
grade but the grade wasn't as meaningful to me as the larger lesson I gained - how

to transform effort into learning, what it feels like to be unsuccessful and then

work to be successful in math, and how to be a good student again.
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It was important to me to share my vulnerability with my students. Some
were shocked to hear that I had failed a college math class. I have shared with
them from time to time updates on my work on this action research paper.

After a few weeks of teaching together, Susan moved to a different
project. I had by then collected data from my post-unit survey and analyzed it by
comparing it to the pre-unit survey responses. Levi still asked for more challenge
but at least in the post-unit survey he didn't say math was boring. Lauren once
again asked for help in math but three of her other responses mention that she has
been trying harder in math (referring to her strengths and accomplishments).

Dylan's previously apathetic responses had a different tone. He listed order of
operations as the accornplishment he was most proud of during the school year
and he said he felt, "happy to have a new challenge" when faced with a math
exercise he didn't know how to solve right away.

While I have worked on building relationships and increasing trust with
my students, I have noticed that Brien has become a little less dependent on me.
He is selective of whom he will trust. About a week ago during a band and
orchestra practice session only a small group of seven students remained with me

in the class. Some read and I showed others how to create a double bar graph
using a computer program. The data they used came from multiple choice
questions the students had developed. I cornpiled the questions into a survey

which I shared with the class. I then sent the results back to the students so they
could make bar graphs with data from their survey question.
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it quickly because he's

watched me do similar things on my computer before. I think he liked sitting next

to Dylan and feeling like he was able to show Dylan what to do when he had
questions. As Dylan and Brien were putting the final touches on their bar graphs I

got started with Jack and Tristan. Dylan and Brien helped them finish. That
morning I had shown four other students how to make the double bar graphs
because they had finished an assignment early. By the time the orchestra and band
members returned to class after practice, almost half of the class had experience

making a double bar graph on their Chromebook.

I rnade two lists on the SmartBoard screen: a list of students who knew
how to make a double bar graph on the Chromebook and a list of those who had
yet to learn. I included ,ry name on the first list. I told the class our goal was to
get everyone's name on the first list. We had to figure out how to work together

efficiently to make that happen but that I could only show one or two people at a
time.

I took a breath and was about to start making decisions about who was
going to work together when I heard Jackson say he wanted to work with Lucas. I
was shocked at what a good choice that was! That good choice was followed by
others! I had to shift around a couple pairs but my changes were minimal

-

all in

all the students did a great job choosing people with whom they could work
effectively. They were motivated to do so because they had designed the survey
question and wanted to see the resulting bar graph on their screen.

THE EFFECTS OF TEACHING A GROWTH

MINDSET

54

I was pleased that no students chose to work with me. They had
established trust in each other and built confidence in themselves. After a failed

attempt working with Mateo, Lauren and Lindsay came to ask for help from me.

This was an important step for Lindsay because it has been more difficult for me
to build trust with her but I think Lauren was the bridge that made it possible for
her to come and ask for help.

Of the four themes that emerged in my study, relationships and increased
trust was the most important. The increased trust in my classroom only developed
after I was able to hear the needs of the individual students. Focussing on the
behavior needs of one student caused me to be deaf to what the other learners
needed to be able to trust in me and each other. Once relationships were built up
and trust established, the other three themes of increased willingness to take risks,

asking questions and puzzles and problem solving followed.
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Discussion

Overview of the study
The purpose of this study was to examine whether teaching a unit on

growth mindset had an impact on my fifth grade students'perception of their
abilities in mathematics. Results of the study were obtained through surveys
administered before and after a unit about growth mindset taught to the 23
students participating in the study. Additional data was gathered through student

reflections and self-assessments completed during the course of the unit and my

field notes.
Summary of the Findings
Four interrelated themes emerged in my data analysis: increased
willingness to take risks; asking questions; puzzles and problem solving; and
stronger relationships and increased trust. The first two themes emerged early on
as

I began to notice signs of students willing to take risks by increasingly offering

answers to questions in math and explaining their thinking. Questions became

more frequent when students were not fully understanding something in class.
Students were not only asking me questions more fiequently but I heard students
ask each other for help as well as accepting help from EAs, the instructional
coach and volunteers who would spend time in our classroorn during math -

showing vulnerability to adults they did not know as well.
Soon after beginning to take greater risks in class and ask rrore questions

rny students started showing more interest in more complex puzzles. They shared
puzzles, challenged each other, discr"rssed algorithms for solving the puzzles and
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sought out increasingly difficult puzzles. Interest in puzzle solving was growing at
the same time that I documented increased persistence with problem solving

during math class and on the problem solving section on math tests. The survey
given after the growth mindset unit show that students used a greater number

of

positive strategies for problern solving and had somewhat more positive feelings
about problem solving than before the growth mindset unit.

Relationships and increased trust is the fourth theme that affects all of us

in the class. My students were more supportive of each other whether it was
through answering a question in front of the class, helping correct a mistake or
sharing a new learning or explaining their thinking. I strengthened relationships
and built greater trust with my students that helped make me a better teacher to

this group of students. The changes I made to the learning environment helped
them be more open to learning from one another. I believe this led them to take
more risks and ask more questions in class. By telling them stories about myself
and

difficult tirnes I had

as a learner

I showed vulnerability and taught thern that

not only does failure happen, but that we can recover from it and even thrive after
failure, and that being a good student does not mean to avoid failure but to leant
and grow from it when it happens.

Conclusions

I posed questions in this study to find out if I could teach a unit and
change the way rny students think about their abilities in math.
are a number

I discovered there

of factors contributing to how a student perceives their abilities in

math: the student's existing r-nindset, whether or not they have rnath anxiety, past
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achievement in math, parental views of failure, leaming environment, teacher
feedback, gender, ethnicity , age and stage in development are factors that arose in

my literature review.

If a child

has a fixed mindset, a teacher cannot expect that solely making

modifications in teacher feedback will result in a rapid shift in the student's
mindset. Teacher feedback, which contributes to mindset and how a student
perceives the learning environment, is only one of the causes of a person's
mindset.

As I was beginning to organize my notes to write my literature review

a

I-riend shared an article published just weeks prior about how parents' failure

mindset can predict their child's intelligence mindset. A parent's reaction to what
they perceive as their child's failure
on a report card

-

-

be

it a low score on a test or a poor grade

is much more concrete to that child than the parent's general

outlook on whether intelligence is malleable or fixed. Whether a parent views
failure as debilitating or as an opportunity to learn and improve can influence
their child's mindset (Haimovitz & Dweck, 2016).I immediately thought of Peter,
a student who really struggles in both math and reading and whose mindset selfassessment score was the lowest in the class indicating he might have the most
f-ixed rnindset out

of all the students in my class. During the fall conferences,

Peter's mom broke down in tears when she saw his fall MAP scores while Peter
and his father sat at her side. I tried to reassure but she went on about how the
same thing had happened

with her daughter and that her daughter had a bad fifth
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grade year which turned into difficulties in middle school. Who knew if she

would ever catch up!
In the growth mindset unit I didn't teach math skills and I didn't teach
students about strategies to use when problem solving. The materials I used

mentioned nothing of math, nor did the videos the students watched. I talked
about my experience as a math student both in the distant and more recent past
and used myself as an example when talking about soffreone who moved from a

fixed to a growth mindset in math. I frequently talk about my love of math
because I want my students to know math is wonderful.

I discovered evidence midway through the unit that teaching growth
mindset simply isn't enough. One afternoon, while the students were interpreting

their results from a growth mindset self-assessment I happened to walk by Brien's
desk as he read his results.

"l want to be aG2!" I heard him burst out. Brien's code was G1, but G2
was the code for someone who scored in the middle range for growth mindset,
someone who believes that intelligence is malleable and can be increased.

A G2

cares more about learning than grades and a G2 doesn't fear failure because

failure is just a step along the way to growth.

I shook my head with wonder. This is mindsel. You

can change it. That's

the point of all of this, I thought to myself. That's what I was trying to teach. We
have a choice in our mindset and we can choose how we think and react (Dweck,

2006). If you want to be a person who cares more about learning than grades then
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do not care about the grades, focus on the learning! do not worry about failure!

If

you want to believe intelligence is malleable and can be increased, then believe it!

I thought back to Brien's rocky start to the year. The fifth grade took

a

field trip to a history museum in fall and Brien's mom, Shelly, volunteered to
chaperone. I decided to ask to talk to the two of them privately about math at a

time when we could slip away unnoticed. Shelly agreed without hesitation and
Brien was reluctant to say the least. After lunch I found a bench off to the side of
a long empty

hall. It was peaceful and there weren't any students from our school

around so we could have what I hoped would be a productive conversation

without interruption. Brien wouldn't sit down and was clearly agitated - he knew
what was coming. His mother was getting annoyed with him. She glared at hirn
over the top of her glasses.

"Brien, I hate math, you hate math, everybody hates math, you just have to
do

it!" Shelly snapped

at him, unexpectedly kicking off the conversation in an

manner I had not foreseen. Perhaps I should have talked to her first.

"l don't hate math," I said, almost in a whisper.
The rest of what I had planned on saying seemed futile after Shelly's
tirade. I knew she thought being tough on Brien was the right thing to do but her

string of threats and reprimands made me feel uncomfortable and they weren't
even directed at me. It helped me understand how he sees math - for him it is

something terrible and laden with bad feelings.

I began to notice Brien was more open to math when we were outside of
math class. One afternoon during winter Shelly came to school to pick him up.
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She and I talked briefly about school and Brien asked me about Math Masters, an

after school program I coached once a week with our school's instructional coach.

Brien commented,

"l wish I was in Math Masters."

I chuckled and said, "I thought you hate math," and regretted it as soon

as

I said it.
Brien comes to me to do math when it is not math class, this is progress. I
suspect

it is his way of saving face. He's careful of never making a mistake in

front of his peers. He won't answer a question if he's not sure he knows the
correct answer. In attempt to help him switch to a more growth mindset I have
been praising his effort, hard work and persistence. When he does well on a quiz

tell him it is all due to the work he has been doing. Now I'm working on getting
him to do math with the rest of the class. The week I overheard hirn ask Jack how
to solve a math question rather than asking me (or skipping it) was a huge step.
Teaching a unit on growth mindset can be meaningful but only when
supported by instruction by qualified teachers who implement research-based
strategies. Students who enter the classroom with a fixed mindset developed that
mindset over the course of time. It will take time, energy and effort from the
teacher, other faculty at the school, role models in the student's

life and members

of the student's farnily to help the student see that intelligence may be grown
through effort and persistence. Gradually, with the consistent support and
encouragement of these important people in the child's life, the child's mindset
may shift to one that is more oriented to learning.

I
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They may perceive that asking for help, trying hard, and approaching their

work in novel ways is a threat to their self-worth and thus purposefully
avoid the use of strategies that might enhance their understanding and
achievement. When the emphasis is on learning, understanding, and

intellectual development, students are less likely to feel threatened and
may not perceive a need to use these avoidance strategies. (Tumer et al.,
2002 p. 89).

The initial growth mindset survey opened a door and helped me start
getting to know my students. A survey may be a useful tool for an elementary
teacher to gain insight into whether his or her students have fixed or growth

mindsets in certain subject areas. The content in the growth mindset unit can help

affirm for some students messages that persistence in the face of challenge is
important to succeed but I hesitate to assert that a five-lesson growth mindset unit

will have lasting effects if other more impactful

changes are not made. In my

study the more important transformation came out of changes resulting from the

relationship building and increased level of trust which led my students to be
more willing to ask questions, take risks, show interest in puzzles, and engage in

problem solving.

I engaged the students in concrete activities related to the problem solving
exercises and scaffolded the activity to ensure greater success. These

irnprovements in my teaching practice contributed to transfomring my classroom

into an environment where the purpose was learning and understanding. Those
experiences had a greater irnpact on my class than the growth mindset unit.
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Recommendations
I plan on using a similar survey for my students in the coming year.I may
rewrite some of the questions, particularly those questions with confusing
wording in the section on Mindset and Math. I found much more value in the
open-ended questions but acknowledge some students may tire from having too

many questions asking them to type in short answers.

An improved survey delivered at the beginning of the school year will
help me get to know students sooner. Responses from the survey could give me

insight into the mindsets of each student and from there I would be able to target
their individual needs.

I will focus on building relationships and trust with all students from the
first day of class. If I have a challenging student (or students) who puts my ability
to build and maintain relationships with the rest of my class in jeopardy, I will
work with administration earlier on and insist on greater support because I know
now what's at risk when my class is out of balance.
While we may have a choice in our mindset, for many of us change is

difficult because of the complex factors that cause mindset. It can take a lot of
time and support to change a mindset that has been fixed for a long time; a student

with a fixed mindset may also be receiving conflicting messages at home from

a

parent or close farnily rnember who has a failure mindset and views failure as

debilitating.
In the corning year I will teach one to two growth rrrindset lessons per
month. When I begin to teach about growth mindset, I will teach it over a longer
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period of time and investigate other creative ways to incorporate growth mindset

into my instruction on a daily basis.

At midyear and at the end of the year I will give the growth mindset
survey to see what patterns emerge. I will monitor for signs that I am providing
appropriate levels of challenges for my students and scaffolding them in their
learning. Some of the signs I
and seeking challenges. I

will look for will

be that they are asking questions

will closely track avoidance strategies. If I find a student

who is using math avoidance strategies like not turning in work, leaving a lot of it
blank, or not asking for help I will plan interventions for the student and seek to
support him or her in learning and understanding that any confusion she or he
may feel is a natural part of the learning process.
Teachers use data to inform their instruction every day. We use it to plan

our lessons, decide who is ready to move on, determine which students need
additional challenge or support, and track students who are proficient in the
benchmarks we set for them. In some ways, the mindset survey data helps us
teachers see how our students think about themselves. What strategies do they

think of when given a challenge? What emotions do they feel when given that
challenge?

Having infbrmation about how students feel about challenges, their
strengths and what they want to learn is is not useful unless teachers know how to

apply the information to improve their practice and better meet the individual
needs of their students. Effective teachers help students increase or

fortify the

tools and strategies they have on hand to problem solve. Teachers help reduce
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math anxiety by motivating students through engaging activities. These
experiences help students feel calm in the face of a challenge. Positive
experiences with problem solving can help students when they pushing

themselves beyond struggle and failure and into success and learning.

Limitations of Study
There were several things that may have hindered or affected my findings.

My study included

all were

a very small sample size of only 23 participants and

from the same class. The participants also happened to be my students and while I
told them I wanted them to be honest and that there would be no negative
repercussions or consequences for any responses the put in the survey,

it

is

possible they answered in ways to please me because I am their teacher.
The growth mindset unit was taught over about four to five weeks in the

middle of the year.I started it in the middle of February and finished right before
spring break. I taught five lessons and the short length of the unit may have
hindered the results. Had the unit been taught for a longer period of time or had it
been more

fully integrated into my lesson planning during the school year it may

have had a deeper impact on the mindsets of my students. Further study is

required to confirm this statement.
The pre- and post- surveys were administered online and the students
accessed them through personal Chromebook computers they use at school. I

asked them to keep their responses private and do their own work but my class is
a group of very social

fifth graders and they could not help thernselves. I only

noticed one instance of an exact short answer response corning up and I know the
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two boys to have written the phrase to be very close friends so it is not surprising
they would copy each other. In my research I learned that sharing answers is not
uncommon when students are unwilling to take risks. These two students did not
have any of the same open-ended answers on the post-unit survey. In the pre-unit

survey I would have preferred they include their own thoughts but ultimately this

did not affect the results. The shared answer on the pre-unit survey demonstrates
an example of unwillingness to take risk. In contrast, consistently writing their

own responses on the post-unit survey shows not only growth and willingness to
take risk that was not apparent in the pre-unit survey but also evidence of the
increased trust that was built between rny students and me.

When I was in the process of identifying themes I experienced a major
setback in my class. Taking risks and asking questions were the first readily

identifiable themes to emerge and ptzzles and problem solving followed a bit
more slowly. The fourlh theme, relationship building and increased trust seemed
to be what bound the other three themes together. While it was the last theme I
recognized, I could not imagine the other three emerging without relationship

building and increased at the foundation. However, suddenly a major bullying
issue came to a head which caused me to question my interpretation of one of the

major themes in my data analysis. In an email I wrote,

How can I write about relationships and increased trust when a serious

bullying issue blows up in my room and I wasn't aware of it? It really hurt
to have a student move and I questioned whether there was something
should have done differently. Should l/could I have done something

I
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differently to create a different classroorn community where girls wouldn't
be mean to one another? (R. Sybrant, personal communication,

May

14,

2016).

I had two separate parent meetings, fl restorative circle with the girls in my
class and our school's administrative intern, and one on one talks with some

of

the girls involved. It took a lot out of me emotionally. I talked with more
experienced teachers and found out that many of them had good advice fbr me
and their supportive words helped get me through a

difficult week. I have

been

monitoring how the girls in my class interact with each other and I have been

trying not to show favoritism. I want to be fair and consistent with all rny
students.

To further complicate what my students are going through right now,

I

know these fifih grade students are at a point of transition. Some of thern are
beginning puberty and many show signs of varying degrees of uncertainty about
the changes that may or may not yet be happening to their bodies. They are both

anxious and excited about middle school. They feel elementary school growing
pains and fight daily against walking down the hall in a silent straight line because
they know middle school hallways are a line-less free-for-all. At times they want

to please their teachers and the caring EAs who teach, care lor and keep thern saf-e
at school arrd at other times they strain to test limits and be more independent.

At this tinre these findings are applicable to upper elementary students and
then they are lirnited. Students come to school with a flxed, growth or mixed

t arrd it depends on the subject area. There are a lot of factors that lted into
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comparing and contrasting fixed

and growth mindset, examining the benefits of having a growth mindset, and

discussing how mindset can be changed

-

is more easily said than done. I was

not able to look at all facets of the problem in this study. To do so would involve

interviewing family members, past teachers, and learning more about the home
lives of the students.
Future research related to my research may involve larger sample sizes of
students. The sample should include a more demographically diverse group

of

students. Further research may benefit from a longitudinal approach to see the

impacts over time of growth mindset education and studying if it has a lasting
impact or only short term effect. As I wrote just now, an expanded study that
looked at a child's mindset from a more holistic view that includes family,

homelife, other teachers (present and past) and environrnent may help teachers
and researchers understand how to better motivate learners who struggle with a

fixed mindset. I do not believe that mindset can be changed when the only
conversations about it are happening within the classroom, a student with

rnotivation can do so but a student with a fixed mirrdset needs additional support
to make that lasting change when he or she steps foot outside of the classroom. As
educators we need to not only talk about mindset in class, but also share best

practices in staff meetings so students hear consistent messages from the time
they walk in the door at school to the moment they leave at the end of the day. We
educators also have the opportunity to have a critical conversation with parents in
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Personal Reflection

I didn't follow my long-held dream of becoming

a teacher

until I was in

my mid-thirties. I worried about embarking on a new path at a point in my life
when the traditional view held that I should focus on corporate ladder climbing
and rdsumd building. Yet

I felt if I stayed in my job I was doing little more than

taking up space in a cubicle and that a recent business school graduate with

a

marketing degree and a better wardrobe would appreciate the work far more and

fit into the organization better than I did.
During my first semester at Augsburg I felt like an outsider in classes
where the majority of students were already working in schools. Those feelings

wore away the longer I stayed in the program. I met other students like me who
were starting over in a new career and saw that each of us had valuable life
experience and unique talents that made us multi-faceted and interesting people

with much to offer as educators. I realized that starting an education program as a
traditional-age college student wasn't necessary to becoming a good teacher.

It's critical for a teacher to possess patience, tenacity, and the ability to
think on one's feet and these attributes can't be taught

-

they're gifts one

cultivates over time. My ternperament and variety of experience lent me many
chances to develop these talents which are helping me become a better educator.
Rather than detracting from my growth as a teacher, the years working in the
business world afford me a number of skills advantageous outside the bounds
an

oflce building. None of the otherteachers

spreadsheet like

I

can.

of

at my school can aggregate data in

a
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Throughout the first half of my education program I worked full-time
during the week and went to school full-time on the weekends and evenings. I
even took classes during the summer sessions. I eventually quit my

job after

receiving a Fulbright scholarship to teach in Ecuador. My position there was as a
teaching assistant in the languages department at the Universidad de Cuenca in
the Andes Mountains. It was a difficult year.

I discovered that living abroad on my own was different as adult than
when I was in my teens and twenties. As a young person, living in South America
was an adventure, but as an adult, adventure was overshadowed by feelings

of

loneliness and disconnection from loved ones. These feelings were magnified

living in a culture where family was extremely important. I was an outsider in

a

region of the country where people tended to maintain distance from foreigners. I
craved being back home with "my people" where I could walk down the street
and feel like a member of the community.

I returned to Minnesota with a deeper appreciation lor what it means to be
home and a greater awareness of the importance of family and community. My
father recognized a change in me, noticed that I spent a little more time at his
house when I visited. I was grateful to be near supportive and loving family

members, where I could be in the kitchen of nearly any family rnernber to share a
cup of hot coffee in an hour or less. No longer did I need to fret over an
unpredictable internet connection and frequently dropped skype calls made in

attemptto forget I was onthe otherside of theworld fiorn rny family and friends.

tl
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Upon my return to Minnesota, I had to take the next step in pursuit of my
dream of becoming a teacher.

I student taught in fall, finished coursework and

remaining requirements for licensure, and earned my teaching license in winter.
Obtaining my teaching license represented a huge step towards reaching my goal.

Now all that was left was to find a job and eventually finish my master's degree.
One of my personal guiding principles is that there are lessons to be
gained from every experience, good or bad, and the best one can do is pay
attention to what can be taken away from the experiences we live. While my year

in Ecuador was more difficult than I had anticipated, I learned a lot and improved

my Spanish speaking skills. I would not have been hired at the Spanish immersion
school

if it were not for the experience I had there.
At the advice of an advisor in the Education Department at Augsburg,

I

registered for the action research sequence at the beginning of my second year

of

teaching. I walked into the first action research class wondering, "What on Earth
is action research?" At the time the answer didn't matter much to me because I

just wanted to finish my degree. I saw the two semesters of classes as the final
hurdle before completing my degree. If I were to answer my own question, I

might reply that it's all about asking and answering questions.

At first I felt apprehension about action

research. In rny first post in my

blog I wrote that I was worried I would have to conform work in rny classroom to

fit the action research project, not the other way around! When I discovered in the
first week of our class that the purpose of action research was to choose

a

question relevant to my own teaching practice I f-elt excited and inspired!
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I embarked on this project thinking I would find and an answer to a single
question. Seeking an answer led to further questions and whatever path I chose to

follow, there were more questions to raise. While sometimes finding this
fiustrating or tiring, I more often found the process enlightening, energizing, and
empowering.
The process of doing research while teaching deeply aflfected my teaching
practice. When thinking of how to describe it, I thought about owls. Naturalists

from The Raptor Center in St. Paul visited my school late in winter to give

a

presentation to the first graders. I was fortunate to have prep time during their

visit and attended the presentation. The naturalist asked the children to hold the
fingers of each hand tightly together and curve their palms and fingers as if

wrapping chilled hands around an imaginary mug of hot cocoa. Then he prompted
them to bring a cupped hand up behind each ear and notice how they could hear
sounds better. Their cupped hands captured more sound and thus amplified it. He
said the feathers around an owl's ears acted like the children's hands and are part

of the reason owls can hear so well. We learned an owl can hear a mouse running
under snow. I put my hands behind my ears and it was as if the volume control up
on the environment around me was turned up a notch.

The action research project gave ffre cause to pay better attention, leading

metotuneinmorecIoselytowhatwasgoingonaround
cupping rny hands behind my ears in my classroom. As a newer teacher it's easy
to get caught up in the immediate demands of the students whose pressing needs
easily kept me hopping until I realized their demands were often sirnply out

of
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habit. I was better off teaching them independence and patience and taking some
time to attend to the quieter ones who needed me just as much as any of the others
but didn't know how to voice their needs in the same way. As a shy introvert who
has always had a

difficult time asking for what I need, one would think I would

have been better attuned to this.

I learned that I enjoy doing research because I chose my topic with

a

purpose I was deeply invested in and doing the work had great meaning to me. I
enjoyed seeking articles related to my research and found the reading to be
interesting and thought provoking. The literature review was a daunting task to
say the least and I tried several different strategies to organize my notes before

finally hitting upon a final imperfect yet functional strategy. Experience and
practice will make me more efficient when I write my next literature review; I
believe there must be more research in my future.
The question I started with when I began the action research project was
related to mindset and mathernatics. I was curious about the work of Carol Dweck
not only because it was the subject of, such interest in my school district and the
source of many popular buzzwords in education. What I knew about growth

mindset seemed too sirnple to be effective in helping struggling learners and I was
interested in learning more. It didn't take long for me to find that, as expected, the

relationship between mindset and mathematics is complicated and many factors
contribute to a student's perception of their abilities in the subject area. A
question that developed gradually was related to why it seemed so many people
have a fixed mindset about math in our culture. In rny research I only read one
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article that spoke to any connection between culture and mindset. Lee (2009)
wrote that British culture reinforces fixed mindset more often than growth
mindset (Lee, 2009).1 have no doubt that unfortunately the same is true in

American culture. The singsong,"if at first don't succeed, try, try again," rings
trite and insincere. Fictional characters that children look up to often succeed with

little or no significant failure. When do we talk to children about failure? What
does failure look like? How

it feels to fail? As I write this I have

a funny

uncomfortable feeling when I reread my own words about failure because failure
seems lasting and permanent but

it's not. I'd say failure is a temporary state that

lasts until we change it. Past failure is the only thing that can make a later success
as sweet and meaningful as

I made

a

it can be.

point of telling my class about my failures. I told them about

failing calculus twice and all the effort it took to pass the third time. Since I was
talking to thern about the action research project I told thern that I had to rewrite
maj or part

a

of the paper, that of the first four chapters I'd written, two and a half of

them had to be redone completely. Some were surprised and said I shouldn't do

all that work over again. They thought I should leave it as it is and take whatever
grade the professor thought she should give me.

I said that wasn't an option,

I

needed to have the paper accepted by the professor and in order for that to
happen, I needed to do the work the right way.

Hearing I had to rewrite the chapters was difficult. I'd spent a lot of time
on those chapters. I understood what needed to change.

I'd taken them in the

wrong direction and I needed to go back and start again on the right track.
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Thinking of what I would want for my students was what got me moving again. I
could never ask a student to do something I wasn't willing to do myself so
although I will not ask a fifth grade student to write a six-chapter action research
paper, I may someday have to ask a student to redo an assignment that he or she

already put a significant amount of time and effort into. As their teacher I would

only do so because I wanted the student to meet the objectives of the assignment
and I had high expectations and knew the student was capable of meeting them.

Role models aren't superheroes. We're better because we're imperfect and
real. I think children need to see their role models fail, respond to the failure,
show how they feel, make adjustments, practice or try a new strategy and make a
new attempt. Maybe failure will be the result again but if we want children to
keep trying, we need to keep trying as well and show them how to do it. Perhaps

failure would be a less scary thing, would make all of us more willing to try new
things, knowing that if it didn't work out we could try again with no risk to our
character.

ln the upcoming year I will share my stories with my students. I will share
the old stories and
conferences I

will certainly find new

stories to share with them as well.

will talk with parents about how failure

At

can be an opportunity for

learning and is not debilitating.

This action research project has changed rny outlook on education and the
trends that will pop into the spotlight. I learned that no single book has all the
answers, no matter how convincing and slick the argument. Growth mindset is
one of the more recenttrends to pique interest in school districts and I see the
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value studying it as a teacher, incorporating certain strategies into my teaching
practice, and teaching my students about growth mindset, but through my
research I concluded there is no one simple answer. Continued learning,

questioning, and seeking answers is what will help me keep developing and

growing as a teacher.
Research appeals to me as an adult because my role models, my parents,
aunts and uncles, grandparents, and family friends showed me that learning is a

natural, creative, and joyful process that happens in and outside of school
throughout one's life. My mother was a non-traditional student who returned to

finish her bachelor's and later her master's degree when my brother and I were in
our teens. My father didn't go to college but knows more about the natural world
than anyone I know. He uses advanced mathematics, much of it self-taught, on

a

daily basis in his job as a carpenter. From the people closest to me I learned that
anything one might be curious about could be investigated and explored further.

This quality isn't exactly unique or rare, it's human to wonder and be curious
even

if we

seem to be a lot better at

-

it when we're younger. What's special is to

hold on to the questions, know how to seek the answers, use one's senses, and be
in the moment.

At the beginning of each school year all grade levels start out with

a unit

on hopes and dreams. I wanted the students to see that I was standing before them
because of the hard

work I'd put into making my hopes and dreams become my

reality. I don't expect the students to want to grow up and want to be teachers but
I hope they remember how someone they once knew had a dream and made

a

THE EFFECTS OF TEACHING A GROWTH

MINDSET

7]

plan, which she worked hard at and followed through on to make her dream come
true.

My class knew about the action research project. They knew that I was not
only a teacher but also a student. I told them that I was very interested in learning
more about math and they'd be helping me by completing surveys online. They

knew I'd be teaching special lessons about growth mindset that fell outside of
their regular schoolwork. My intention in telling them was not only to inform
them about the project but because I wanted them to know why I was in college,
and to a certain extent learn about what kinds of things people do in college.
Some teachers may not feel as comfortable sharing personal information

with their students or maybe they don't think it's relevant, that talking about their

life is off topic and little more than a waste of time. For me it's another part of
being a role model. When we teach we have the chance to model so many

different things: being an adult,, having an alternatle viewpoint, what not giving
up really looks like, being a society member, and more. Being a role model is an

important part of being a teacher because we're also helping teach students how
to be well-rounded people. People who have dreams they follow. People who are

lifelong learners. People who share huppy stories with those around them. People
who sometimes fail, yet survive. Whatever it is we adults are doing or saying, we
can be assured that our students are observing and consciously or unconsciously
aware.

This school year I made a pair of Adirondack chairs and this lent me

a

chance to model lif-elong learning. At the beginning of the year I told my students
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about the project. I explained that I didn't know how to make chairs and I wanted

to learn. My dad, a carpenter and woodworker, was going to teach me and help
me make them in his woodshop. I had my students tell me the traits of a good

learner to help "remind" me how to be a student. It was a good beginning of the
year lesson. I shared with them my progress over the months and then showed
photos of the finished chairs in lrlovember.
The lifelong learner in me never rests. Ornithology is a new growing
interest. Since moving to the suburbs I have become fascinated by birds. It all
started with a bird feeder put out in winter. Chickadees and cardinals were the

first birds to visit the feeder. The downy woodpecker was the first bird that

I

needed a bird guide to identifo. Scott pulled one out of a box that hadn't been

completely unpacked yet. What started out as mere curiosity has grown into

a

shared hobby. Scott and I have grown our collection of reference materials,

acquired a set of binoculars and explored numerous parks and trails near and far

to see new birds. We both enjoy learning about birds and take great pleasure in
sharing new information with each other. I will likely teach my next class some
the knowledge ['m learning about birds.

I have one final story about Brien before I end this chapter. During the
second to last day of school our class took a short trip to the University

of

Minnesota for a science presentation. As we were leaving, the school bus turned
on to Riverside Avenue and drove by Augsburg College. I called back to Brien

who was sitting several rows away, pointed out the college and said that
Augsburg was where I was going to school. In his typical f-ashion lre shouted at

of
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the top of his lungs, "Hey everybody, that's where Sra. Sybrant is going to

school!" I winced and turned back around in the bus seat to face forward but not
before I heard him say in his regular speaking voice to the student sitting next to

him, "That's where I want to go to college."
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Appendix
Before and after teaching the growth mindset unit I administered an online
survey to my students. This section includes the questions in the survey. There
were slight variations between the pre- and post-unit surveys. The most

significant difference between the surveys was in the post-unit survey with the
addition of the question about how long the student would be willing to work at
problem solving.
Questions about Math
Responses to the questions in this section were on a Likert scale.

Do you like math?
Do you like puzzles and mazes? (Followed by short answer question asking
student to explain their response.)

Do you like practicing math facts? (Followed by short answer question asking
student to explain their response.)

Do you like having challenges in math?
Do you enjoy learning new strategies and skills in math?

Mindset and Math
Do you believe you can improve your math abilities?
Do you believe some people can't improve in rnath because their abilities are

limited and they will always be bad at math? (Followed by short answer question
asking student to explain their response.)
Do you know anyone who tries is capable of improving their math abilities?

THE EFFECTS OF TEACHING A GROWTH

MINDSET

86

Can simply believing in your own abilities help you grow as a math student?

(Followed by short answer question asking student to explain their response.)

Problem Solving
When I don't know how to solve aproblem right away,

tr

Ask for help from a friend

tr

Ask for help from

tr

Think about it and go back to it later

tr

Ask for help from a teacher

tr

Just keep working on

tr

Check my math book for an example

tr

Give up, I can't do it

tr

Other (write in)

a parent

I ... (select all that apply)

or family member

it

When I don't know how to solve a problem right away,I feel... (Select all that
applv)

tr

Happy to have a new challenge

tr

Nervous but I try anyway

tr

Frustrated and I skip it but maybe

tr

Ready to give up

I'll

go back to

it later
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How long would you be willing to work on a math exercise before stopping and
giving up? (Followed by short answer question asking student to explain their
response.)

tr

Less than 2 minutes

tr

2 - 4 minutes

tr

5

tr

10 - 20 minutes

tr

20 minutes or more

-

10 minutes

You as a Math Student
What is your greatest strength as a math student?
What is the accomplishment you're most proud of in math this school year?
What do you hope to learn in math before the end of the school year?
Is there anything else you want me to know?

